ALPHA-CHAIN HEMOGLOBIN POLYMORPHISMS ARE CORRELATED WITH ALTITUDE IN THE DEER MOUSE, PEROMYSCUS MANICULATUS.
In deer mouse (Peromyscus maniculatus) populations in the western United States, alpha-globin haplotype frequency, beta-globin haplotype frequency, and base-line blood oxygen affinity (measured after acclimation to low altitude) show strong correlations with native altitude. The correlations improve when an average regional altitude is substituted for the local altitude at collection sites. This substitution roughly compensates for the effects of gene exchange between populations in areas of highly variable topography. When subspecific effects are removed with covariate analyses a significant (P < 0.05) relationship remains only for alpha-globin haplotype frequency and altitude. Thus, alpha-globin haplotype frequency, beta-globin haplotype frequency, and base-line blood oxygen affinity may be explained by either subspecific or altitudinal effects, but subspecific effects explain a larger proportion of the variance. Part of the subspecific effect may be attributable to an underlying relationship of subspecies with altitude. The analyses for the alpha-globins in conjunction with other data on the effects of alpha-globins on blood oxygen affinity and whole-animal physiological performance are consistent with the hypothesis that the frequency of the alpha-globins evolved in response to selection resulting from the stress of high-altitude hypoxia.